Introduction
Endometriosis is a chronic inflammatory disease characterized by the presence of endometrial-like tissue outside the uterine cavity. The advanced stages of endometriosis result in severe fibrosis and adhesions in the pelvic cavity. The prevalence of endometriosis in women of reproductive age is around 6-10%, but among women suffering from infertility, the frequency is 35% -50%.
With the increasing use of assisted reproduction technology, more women with endometriosis become pregnant. Several case reports have described severe complications during pregnancy such as spontaneous haemoperitoneum, spontaneous rupture of subserous uterine veins, and intestinal perforation in women with endometriosis. Epidemiological studies have suggested that endometriosis is associated with preterm birth, antepartal haemorrhage, and an increase in cesarean delivery.
Except for implantation of endometriosis in the surgical scars, there are to our knowledge no reports of complications related to caesarean delivery in patients with endometriosis.
We present two cases of severe complications to caesarean delivery in patients with endometriosis and discuss whether changes in clinical practice may avoid such complications.
Case I
A 33-year old nullipara pregnant after IVF had an emergency caesarean section due to the slow progress of labour at 37+2 weeks of gestation.
One year earlier she had a laparotomy at a local hospital. Bilateral endometriomas, endometriotic lesions, and adhesions on the posterior wall of the uterus involving the recto-sigmoid wall were found. The endometriomas were excised but no extensive surgery was performed. A 13+4 weeks an ultrasound scan showed a mass (27 x 48 x 29 mm) in the bladder wall. Cystoscopy showed typical deep infiltrating endometriosis in the bladder wall but no biopsy was performed. At 19+3 weeks of gestation, she was admitted to the hospital with lower abdominal pain and fever. Magnetic resonance imaging (MRI) showed a slightly dilated small intestine and appendicitis was suspected. At laparotomy, there were signs of diffuse peritonitis and the appendix was removed. Microscopy of the appendix showed acute subserous inflammation and oedema but no signs of primary appendicitis or endometriosis. Her condition improved and she was discharged after seven days. The focus of infection was never identified.
The caesarean delivery was complicated by dense adhesions and difficult access to the uterus. Extraction of the infant was complicated due to the low anterior location of the placenta as well the endometriotic and fibrotic tissue. It was necessary to induce general anesthesia and after 5 minutes the infant was delivered with low Apgar score and admitted to the neonatal intensive care unit. Haemostasis was difficult and the total bleeding volume was 1400 ml. The postoperative course was complicated by an infected haematoma sized 4 x 6 x 3 cm, above the bladder. She had elevated leucocytes (26 x109/l) and CRP (273 mg/l). The infection was treated conservatively with antibiotics, and the patient was discharged seven days after the caesarean section. The follow-up showed full remission of the haematoma and a persisting asymptomatic endometriotic nodule of 0,6 x 1,0 x 2,0 cm in the bladder wall. She was treated with oral contraceptives.
Case II
A 30-year old nulliparous pregnant after intrauterine insemination had an emergency caesarean section at 38+3 weeks of gestation due to the slow progress of labour.
She had a history of endometriosis verified by biopsy from the posterior fornix. At the caesarean section, the posterior wall of the uterus was attached to the left ovary, intestine, and peritoneum.
Mobilization of the uterus resulted in diffuse bleeding from endometriotic lesions on the uterus and the left ovary. Haemostasis was achieved by several sutures and application of TachoSil®. The total bleeding volume was 1500 ml and postoperative hemoglobin was 4.3 mmol/l. The first postoperative day she complained of abdominal pain and a CTscan showed a retroperitoneal haematoma stretching from the lower part of the left kidney to the bladder, and dilation of both ureters with bilateral hydronephrosis. She developed oedema in the lower extremities and vulva. The hemoglobin fell to 3.6 mmol/l and an ultrasound scan showed that the haematoma displaced the uterus to the right side and compressed the iliac vessels. Antithrombotic treatment was initiated. On the sixth postoperative day, the patient had increasing pain and fever (38.1°C). She was treated with antibiotics (Cephalosporin), and received three units of red blood cells. On the sixteenth postoperative day she was discharged, and one month later the haematoma had decreased from 20 x 8 x 11 cm to 11 x 6 x 5 cm. At follow up six months later, the symptoms from the haematoma had disappeared.
Discussion
In general, pregnancy has an alleviating effect on endometriosis related symptoms. However, endometriosis-derived ectopic decidua and dense adhesions due to the endometriosis may cause severe obstetrical complications during pregnancy and in caesarean section as described in the present two cases.
In case I, the delivery of the infant and haemostasis was difficult and resulted in a postoperative infected haematoma. In case II, a large retroperitoneal haematoma aggravated the postoperative course.
Endometriosis is known to be associated with fibrous adhesions as a response to chronic inflammation. During pregnancy, decidualization of the endometriotic lesions changes the structure of the tissue and it becomes highly vascularized and more sensitive. Mobilization of the uterus during caesarean section may therefore be associated with an increased risk of complications including perforation of the intestine and bleeding. Veins imbedded in the adhesions covering the endometriotic lesions may be more likely to rupture -a complication similar to the spontaneous rupture of veins reported during pregnancy and at vaginal delivery Error! Bookmark not defined. in women with endometriosis.
Spontaneous intestinal perforation from decidualized endometriosis in pregnancy has been described. It is suggested that perforation is facilitated by the traction of the enlarged uterus on the strictly adherent sigmoid colon. It seems that mobilization of the uterus during caesarean section in women with severe endometriosis should be managed carefully and preferably; the uterus should remain intra-abdominally during surgery. Until now, only 21 cases of intestinal perforation due to endometriosis have been reported, with our case being the first report of perforation related to caesarean section.
Our cases show that patients suffering from endometriosis and their infants may be at risk of serious complications during caesarean section. To the best of our knowledge, these two cases are the first to be reported. However, with the increasing rate of caesarean sections in patients with endometriosis, these types of complications are likely to occur more frequently in the future. Therefore, it is necessary to raise awareness of the problem and create guidelines on how to manage caesarean delivery in patients with severe endometriosis. We recommend that the obstetrician leaves the uterus intra-abdominally during repair, thereby minimizing the stretch of the adhesions to reduce the risk of tissue rupture and bleeding. The risk of recurrence of complications during a second pregnancy in women with endometriosis is still unknown. However, detailed information and guidance is recommended to ensure a quick response to any symptoms.
In Denmark, the gynaecological treatment of severe endometriosis has been centralized to optimize the treatment. We presume that also the obstetric patients with known severe endometriosis would benefit from centralized care.
In conclusion, caesarean delivery in patients with severe endometriosis may be associated with excessive bleeding due to adhesions, dense fibrosis and decidualization of the endometriotic tissue. The rate of complications should be investigated in large population-based studies.
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